Clp and RpfF up-regulate transcription of pelA1 gene encoding the major pectate lyase in Xanthomonas campestris pv. campestris.
Exopolysaccharide and several extracellular enzymes of Xanthomonas campestris pv. campestris (Xcc), the causative agent of black rot in crucifers, are virulence determinants. In this study, two Xcc annotated extracellular pectate lyase genes, pelA1 and pelA2, belonging to family 1 of the polysaccharide lyase, were characterized. Sequence and mutational analyses have demonstrated that pelA1 encodes the major pectate lyase, whereas pelA2 is not transcribed. Using the 5' RACE method, the pelA1 transcription initiation site was mapped at nucleotide G, 103 nt upstream of the pelA1 start codon. Promoter analysis demonstrated that polygalacturonic acid and CaCl(2) induce the expression of pelA1. Transcriptional fusion assays also indicated that Clp (cAMP receptor protein-like protein) and RpfF (an enoyl-CoA hydratase homologue that is required for the synthesis of cis-11-methyl-2-dodecenoic acid, a low molecular weight diffusible signal factor, DSF) positively regulate pelA1 transcription. Gel retardation assays showed that Clp exerts a positive control over expression of pelA1 by direct binding to the upstream Clp-binding site. In conclusion, the present research demonstrated that pelA1 codes for the major pectate lyase in Xcc strain Xc17 and that its expression is up-regulated by Clp and RpfF. This is the first study to characterize pectate lyase gene expression in Xcc.